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^oise_reduction filter array ARRA* TYPE U O i m P ^ u moN 

FILTER 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates generally to a noise 
reduction filter array aiiu j type noiac reduction filters , and 
more particularly to noise reduction filter arra y-a^ay 

feyp^e^se-^eduo tion filt e r , in which each_inductance portions 

10 isare eaeh-formed of two coil portions, and winding directions 
of the coil portions are set to be different so as to offset 
mutual interference, thus minimizing the generation of 
electromagnetic interference. 



15 Description of the Prior Art 

Generally, when electronic devices are operated, 

electromagnetic wave noises such as various types of power 

noises or clock pulse source noises exist within the devices. 

Especially, in mobile communication terminals, as power 
20 frequency becomes higher, great electromagnetic wave noise is 

generated. 

Such electromagnetic wave noises are mutually propagated 
between circuits along circuit power lines or signal lines 
within electronic devices, thus causing incorrect operation of 
25 each device. Further, power noise or clock pulse source noise 



generated within an electronic device set is propagated to 
another electronic device set along a power supply line of the 
device set, thus causing interference with a normal operation 
of another electronic device set. On the other hand, a 
5 corresponding electronic device set can interfere with its 
normal operation due to noise propagated from another device. 
The interference phenomenon due to such electromagnetic wave 
noises is so called Electro-Magnetic Interference (EMI) . 

Therefore, for the purpose of performing normal operation 
,0 of electronic devices, methods for reducing the 
electromagnetic wave noises must be considered in order to 
prevent this EMI when the devices are designed. Generally, a 
method for inserting a noise reduction filter between each 
circuit and each circuit power source of the electronic 
,5 devices, or between each circuit and each clock pulse source 
of the electronic devices is used as a method for reducing the 
electromagnetic wave noises. 

Recently, a noise reduction filter array an array typo 
Beis ^ eto ien-#i4ter-has been popularized as a commonly used 
20 noise reduction filter. The noise reduction filter array 
a rr ay type n o iac reduction filter -is constructed in an array 
type such that a single chip has a plurality of noise 
reduction filters within it. 

Fig. la is a schematic sectional view showing a 
25 conventional A noise reduction filtgr_arr aL _ ai.iqj type n oinn 
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£ .., nn Referrinq to Fig. la, the__noise 
^eeduefc-ien- filter - 10. Reternng 

^duction^ilter^^ 
10 comprises two noise reduction filters 10a and 10b. The 
noise reduction filter* 10a and 10b eaoh hasj-e first and | 
, second ground electrode layers 12 and 13, capacitance portions 
14a and 15a or 14b and 15b, and an inductance portion 17a or 
17b. The first and second ground electrode layers 12 and 13 
are respectively arranged at the upper and lower portions of a 
chip 11 The capacitance portions 14a and 15a or 14b and 15b 

electrode layers 12 and 13. The inductance portion 17a or 17b 
is formed in a coil pattern. The first and second ground 
electrode layers 12 and 13 function as common electrodes 
shared between the noise reduction filters 10a and 10b. 
15 F urther, input and output ports (not shown) of each noise 
reduction filter are forced on the front and back surfaces of 
the chip 11. The input ports formed on the front surface of 
the chip 11 are each connected to one end of each of the 
inductance portions 17a and 17b, and the capacitance portions 

of the chip 11 are each connected to the other end of each of 

«o 17^ *nd 17b, and the capacitance 
the inductance portions 17a ana i/d, 

portions 14b and 15b. 

In the s ^ f -^^^-^ 
25 j^^^y-^^ei,^^ the £lrSt "* 
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second inductance portions 17a and 17b are symmetrically 
arranged adjacently to each other at the center portion of the 
chip 11, thus causing inductance coupling due to mutual 
inductance. In other words, crosstalk which is mutual 
5 electromagnetic interference can occur between the noise 
reduction filters 10a and 10b. Consequently, the noise 
rgductign_Jiltgr_^r^ L ypo l ud u .L i c n f ilrn r is 

problematic in that undesirable influence is generated between 
the filters 10a and 10b due to the mutual interference, thus 
,0 causing the incorrect operation of each noise reduction 
filter. 

Fig. lb is a graphic view showing the electromagnetic 
interference characteristics of a conventional noise^edugtion 
filter array s L^. » ■ 1 - ^e^-^e^. Referring to 
15 Fig. lb, a full line represents characteristics of each noise 
reduction filter in the noise_reduct^ 

seiee _^ edaefe4 ^-#ii^, and a dotted line represents the 
electromagnetic interference characteristics generated between 
the noise reduction filters. As shown with the dotted line, 

20 in the conventional ncdsj^reduc^^ 

HeisMedeefeieft _ # ii fe e^, crosstalk occurs largely between the 
noise reduction filters. This is due to the mutual inductance 
generated between the filters arranged within a single chip, 
as described above. Therefore, such mutual inductance causes 

25 electromagnetic interference between the filters, thus 
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deteriorating the filter characteristics of the array type 
noise reduction filter. 

As described above, in this noise reduction filter 
technical field, a new noise reduction filter array array typo 
n o ioc reduction filter has been required for effectively 
preventing crosstalk from occurring due to the mutual 
inductance between the inductance portions of respective noise 
reduction filters. 

SUMMARY OF THE INVENTION 
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Accordingly, the present invention has been made keeping 
in mind the above problems occurring in the prior art, and an 
object of the present invention is to provide an noise 
reduction filter array a iia ^ type noioc reduction filter , in 

15 which each inductance portions isaa=e eaefe formed of_as— a 
plurality of coils, and winding directions of some of the 
coils are set opposite each other, so as to offset mutual 
interference generated between the coils of the noise 
reduction filters due to mutual inductance, thus minimizing 

20 electromagnetic interference. 

In accordance with one aspect of the present invention, 
the above and other objects can be accomplished by the 
provision of noise reduction filter array having a plurality 
of filters horizontally arranged within a single chip, each 

25 filter comprising, two inductance portions compri sed of first 
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and second coils connected vertically in th e chip, a ground 
pm-Hon arranged over or under the induc tan ce portion, and a 
capacitance portion arranged over or_u nder the groundportior^ 
wherein the first coil of on e inductance portion is 
constructed to be wound in the s ame direction as that_of_the 
first coil of the other adjacent inductan ce portion, and the 
second coil of the one inductance p ortion is constructed to be 
wound in a direction opp osite to the second coil_^f_the_other 
adjacent inductance portion. 

an array type noise reduction filter , comprising a 
plurality of noise reduction filters horinontal ^y-^afiged 



w iLhi u a Jinjlc ^ip , eaeh-^oiapi i^ in g, an in dnrtmr c p o rtio n 
eempii ^d o f first m i J s e cond e e Os approxima t ely verti call y 
,5 co nnected in th e chip , a gr o u nd p e^fe^eB-^a^ged-^e^^fflde^ 
t h e i u a u a tanec p or tion, and a capacitance portion arranged 
0 » u u r under the ground portion, wherein a occond coil of any 
in d u ct an c e porti on is construct e d to be v; uu ud in a dir cnHnn 
eppoo i le t o a s eco nd coil of another adja ce nt inductan ce 

According to a preferred embodiment of this invention, 
inductance values of the first and second coils are set to be 
approximately the same value, such that mutual inductance 
generated by adjacent coils wound in opposite directions can 
25 be effectively offset. 
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According to another embodiment of this invention, the 
ground portion can be comprised of a first ground portion 
arranged over the inductance portion and a second ground 
portion under the inductance portion. In this case, 
5 preferably the capacitance portion is comprised of a first 
capacitance portion arranged under the first ground portion 
and a second capacitance portion arranged over the second 

ground portion. 

According to still another preferred embodiment of this 

10 invention, the ground portion is arranged at one position of 
upper and lower portions of the chip, and the capacitance 
portion is comprised of a first capacitance portion arranged 
over the ground portion and a second capacitance portion 
arranged under the ground portion to be opposite the first 

15 capacitance portion, such that each noise reduction filter is 

formed in the shape of pi (7t) . 

On the other hand, the ground portion is formed of a 
single layer shared between a plurality of noise reduction 
filters, such that it is provided as a common ground electrode 

20 for a plurality of noise reduction filters. 

According to the most preferred embodiment of this 
invention, each noise reduction filter further comprises an 
isolation means formed between the first and second coils to 
isolate the first and second coils from undesirable 

25 electromagnetic influence between the first and second coils. 
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Preferably, such an isolation means can be a conductor layer 
having a via hole for connecting the first coil to the second 
coil . 

In accordance with another aspect of the present 
5 invention, there is provided a noise reductio n filter array 
having a plurality of filters h orizontally arranged within a 
single chip, each filter comprising, two induc tance portions, 
each comprised of first and second coil connected vertica lly 
within the chip, and each arranged horizont ally, a ground 
10 portion arranged at at least one position over or under the 
inductance portions according to the arr angement direction of 
the inductance portions, a plurality of capacitance portions 
each vertically arranged over or under the ground portion in 
approximately the same direction as that of each of the 

15 indu ctance portions, and an isolation means _for_ blocking 

electromagnetic influence between the first and the second 
coil of each of the inductance portions, where in the first 
coil of one inductance portion is constructe d to be wound in 
the same direction as that of the first coil of the other 
20 adjacent inductance portion, and the se cond coil of the one 
inductance portion is constructed to be wound in a dir ection 
opposite to the second coil of the other adjacent ind uctance 
portion . an array type noise reduction filter having a Dingle 
c hip ahapc, comprioing a plurality of inductance po rtions each 
25 compriocd of first and occond coilo approximately vertically 
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eve ^_^ e ^^o L u,d porti on i ^^^e^^^ame 
a d jau ui L in clnntnnp c portion. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The above and other objects, features and other 
advantages of the present invention will be more clearly 
5 understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 

Fig. la is a schematic sectional view showing a 
conventional nois JL _jre*^^ 
iu i u uL i o n filt er; 
10 Fig. lb is a graphic view showing the electromagnetic 

interference characteristics of the conventional— noise 
reduction filter array aiia , type n oi s^eduet^en-^ter ; 

Fig. 2 is a schematic perspective view showing a_jioise 
^^ion filter array a*-^ay- ^ pc iiu U i ic nation f a** 
,5 having two noise reduction filters according to a preferred 
embodiment of this invention; 

Fig. 3a is a circuit diagram of a_nois^reductj 1 on_fnt^ 
arrai gn o i ^ L 2 j. e nrinn reduet^n^te^having four noise 
reduction filters according to a preferred embodiment of this 
20 invention; 

Figs. 3b and 3c are graphic views showing the 
characteristics of each of the noise reduction filters of Fig. 
3a; and 

Fig. 4 is a schematic sectional view showing another 
25 reduction filter array_un.a . ^p c n oi no l ud u . Li on f ilfor 
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having four noise reduction filters according to another 
preferred embodiment of this invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 2 is a schematic perspective view showing a_noise 
reduction filter array an a na, eype rrni se l ul u LL i c n f iim r 20 
according to a preferred embodiment of this invention. 
Referring to Fig. 2, the nods< S _redud^^ 

t y p e noioc r cd u uL ion fi im r 20 comprises two noise reduction 
filters 20a and 20b within a single chip 21. The noise 
reduction filters 20a and 20b are each comprised of first and 
second ground electrodes 22 and 23, a first capacitance 
portion 24a or 24b, a second capacitance portion 25a or 25b, 
and an inductance portion. One end of the first capacitance 
portion 24a or 24b is connected to the first ground portion 
22, and the other end thereof is connected to input ports (not 
shown) . Further, one end of the second capacitance portion 
25a or 25b is connected to the second ground portion 23, and 
the other end thereof is connected to output ports (not 
shown) . One end of the inductance portion is connected to the 
input ports and the other end thereof is connected to the 
output ports. Especially, in the present invention, the 
inductance portion is comprised of a first coil 27a' or 27b' 
and a second coil 27a» or 27b» . Further, a conductor layer 
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29a or 29b is provided as an electromagnetic isolation means 
between the first coil 27a' or 27b' and the second coil 27a" 
or 27b". 

As shown in Fig. 2, each inductance portion is formed of 
5 first and second coils 27a' and 27a", or 27b' and 27b" 
vertically connected. The first coil 27a' of one inductance 
portion is formed in the same winding direction as that of the 
first coil 27b' of the other inductance portion. However, the 
second coil 27a" is formed in a winding direction opposite to 
10 that of the second coil 27b" of the other inductance portion. 
Therefore, mutual inductance having a polarity opposite to the 
mutual inductance induced between the first coils 27a' and 
27b' is induced between the second coils 27a" and 27b". In 
such a structure, mutual inductances having opposite 
15 polarities are generated between the first and second coils, 
such that the mutual inductances can offset each other. Here, 
it is preferable to arrange each of first and second coils of 
one inductance portion on approximately the same plane as each 
of the first and second coils of the other inductance portion. 
20 Further, it is preferable to set the first and second coils to 
have the same inductance value L a when the same voltage is 
applied. This perfectly offsets mutual inductance M induced 
between the first coils and mutual inductance -M induced 
between the second coils, thus entirely minimizing 
25 electromagnetic interference. 
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However, the present invention is characterized in that 
electromagnetic interference is reduced through an offset 
operation between mutual inductances having opposite 
polarities by forming the inductance portions as two coils and 
5 adjusting each direction of the coils. Therefore, even if 
each of the first and second coils of one inductance portion 
is not arranged on the same plane as that of the other 
inductance portion, or the first and second coils do not have 
the same inductance value, it probably belongs to the range of 
10 the present invention that the direction of any one of the 
first and second coils is set differently from the other to 
minimize electromagnetic interference. Further, in the 
preferred embodiment of this invention, the first and second 
ground portions 22 and 23 are each formed as a common 
15 electrode for two noise reduction filters. However, the 
ground portions 22 and 23 can each be divided into two ground 
electrodes for respective noise reduction filters. 

Further, in the preferred embodiment of this invention, 
conductor layers as isolation means for isolating the first 
20 and second coils from electromagnetic influence are formed. 
In other words, the conductor layers serve to prevent 
inductance values due to mutual influence between the first 
and second coils from varying. Preferably, plate-shaped 
conductor layers each having a via hole for connecting the 
25 first and second coils to each other can be used as conduction 
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layers for blocking the mutual electromagnetic influence while 
connecting the first coil to the second coil. The isolation 
means such as the conduction layers are described below in 
detail . 

5 Fig. 3a is a circuit diagram of an array type noise 

reduction filter having four noise reduction filters according 
to a preferred embodiment of this invention. In Fig. 3a, 
capacitance portions and ground portions are omitted so as to 
conveniently describe functions of the inductance portions of 
10 the filters and the conductor layers included in the 
inductance portions. 

Referring to Fig. 3a, inductance portions of four noise 
reduction filters /Oa, ^0b, ^Oc and^'od are each formed to be 
separated into first and second coils (inductance La of Fig. 
15 3a) . In the case that inductance portions are each formed to 
be separated into two coils just as the inductance portions 
adapted to the present invention, it is difficult to exactly 
adjust total inductance value of the two coils. In other 
words, provided that the inductance value of each of the first 
20 and second coils is La, if two coils are formed in the same 
winding direction, the total inductance value of the two coils 
becomes larger than 2La, while if two coils are formed in 
opposite winding directions, its total inductance value 
becomes smaller than 2La. Thereby, it is difficult to 
25 previously set the total inductance value as the same value 
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required by the inductance portions of the four noise 
reduction filters. Consequently, a problem in that it is 
difficult to design the noise reduction filters by exactly 
predicting the characteristics of each of the noise reduction 

5 filters is caused. 

Therefore, the conductor layer 29 for preventing the 
mutual electromagnetic influence between two coils is formed 
between the first and second coils, such that the variation of 
the total inductance value due to the interaction of the two 
10 coils can be prevented. As a result, each inductance portion 
can be embodied to have the same inductance value. Further, 
if inductance portions are each required to employ another 
desired inductance value, the total inductance value can be 
easily adjusted by selecting each inductance value of the 

15 first and second coils. 

Figs. 3b and 3c are graphic views showing the 
characteristics of each of the noise reduction filters. Fig. 
3b shows the characteristics of the first and third noise 
reduction filters, and Fig. 3c shows the characteristics of 

20 the second and fourth noise reduction filters. In the first 
and third noise reduction filters, the second coil of each 
inductance portion has the same winding direction as that of 
the first coil. in the second and fourth noise reduction 
filters, the second coil of each inductance portion has a 
25 winding direction opposite to that of the first coil. 
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in this case, in the first and third noise reduction 
filters, typically the total inductance value of the first and 
second coils of each inductance portion may be larger than the 
sum of the inductance values of the first and second coils, 
5 while in the second and fourth noise reduction filters, the 
total inductance value of the first and second coils of each 
inductance portion may be smaller than the sum of the 
inductance values of the first and second coils. However, in 
the preferred embodiment of this invention, the conductor 
10 layer for blocking the electromagnetic influence between the 
first and second coils is formed, such that each total 
inductance value for all inductance portions has almost the 
same value as the sum of the inductance values of the two 
coils. Therefore, as shown in Figs. 3b and 3c, the noise 
15 reduction filters, in which the winding direction of the 
second coil is opposite to the first coil, have approximately 
the same low pass characteristics. 

Fig. 4 is a schematic sectional view showing another 
array type noise reduction filter 40 having four noise 
20 reduction filters 40a, 40b, 40c and 40d according to another 
preferred embodiment of this invention. Referring to Fig. 4, 
in the array type noise reduction filter 40, a ground 
electrode 42 and first and second capacitance portions 44 and 
45 can be concentrically formed at the lower portion of a chip 
25 41. Further, the ground electrode 42 can be formed as a 
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carmen electrode shared between the four noise reduction 
filters 40a, 40b, 40c and 40d. As described above, the ground 
electrode 42 is formed as one electrode, thus saving one 
ground electrode in comparison with the embodiment using two 
5 ground electrodes as shown in Fig. 2. Accordingly, the 
embodiment of Fig. 4 is advantageous in that it can simplify 
the manufacturing process of the array type noise reduction 
filter, in addition to reducing its manufacturing costs. The 
preferred embodiment of this invention can be similarly 
,0 adapted such that the ground electrode 42 and the capacitance 
portions 44 and 45 are concentrically formed at the upper 

portion of the chip 41. 

As shown in Fig. 4, pi-shaped noise reduction filters in 
which the capacitance portions 44 and 45 are respectively 
,5 arranged over and under the ground electrode 42 can be 
modified by omitting one of the capacitance portions 44 and 
45. in such a structure, preferably the capacitance portion 
is connected to one of the input and output ports of each 
noise reduction filter so as to realize the same 

20 characteristics. 

in other words, it is preferable to embody the noise 
reduction filters each employing one capacitance portion in 
the manufacturing process, because the input ports or output 
ports connected to the capacitance portion are arranged to the 

25 same position when each capacitance portion is arranged at 
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only one position over or under the ground electrode. 

As described above, the present invention provides an 
array type noise reduction filter, which inductance portions 
of noise reduction filters are each formed of first and second 
5 coils, and the winding directions of some of the coils are set 
opposite each other, such that mutual interference generated 
between the coils of the noise reduction filters due to mutual 
.nductance can be offset. Further, the present invention is 
advantageous in that mutual electromagnetic interference can 
,0 be minimized by forming conductor layers between first and 
second coils to block mutual influence between the coils, and 
required filter characteristics can be designed by realizing 

exact inductance values. 

Although the preferred embodiments of the present 
15 invention have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 
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